The fluorescent treponemal antibody-absorption double-staining step-by-step procedure and proposed reference reagents for the test Serum for the reactive control was obtained from a patient with clinically documented secondary syphilis. Serum for the nonspecific control was obtained from a presumed normal individual. The sera were filter sterilized with Seitz EK filters, 0.01-,um pore size. The sera were added to vials in 1.0-ml volumes and lyophilized under vacuum. Samples of each serum were rehydrated in 1.0-ml volumes of sterile distilled water, and the rehydrated samples were compared to nonlyophilized samples on the day rehydrated and after storage at 2 to 8°C and at -20°C. For testing, the reactive serum was diluted 1:5 in phosphate-buffered saline (PBS) and 1:5 in sorbent for the 4+ staining. Serial PBS serum dilutions were made to establish a 1+ minimally reactive control dilution. The nonspecific control serum was diluted 1:5 in PBS and 1:5 in sorbent before testing (7).
In 1979, Hunter et al. reported a double-staining (DS) procedure to be used with the fluorescent treponemal antibody-absorption (FTA-ABS) test for syphilis (1) , enabling workers to perform the test using microscopes equipped with incident illumination. Although the initial report recommended the continued use of a fluorescein isothiocynate label for the class-specific anti-human globulin, difficulties in obtaining the KP560 barrier filter to exclude rhodamine counterstaining when reading fluorescein fluorescence have made it necessary to reverse the dye labels. Two subsequent reports evaluated a FTA-ABS DS test in which a class-specific, rhodamine-labeled anti-human immunoglobulin G (IgG) globulin was used as a primary reagent and a fluorescein-labeled antitreponemal globulin was used as a counterstain reagent (6, 6a) .
The present report describes some problems that developed with rhodamine filtration, the preparation of reference reagents, and the stepby-step directions for the test. In addition, a limited number of sera were examined with the reference reagents, and results were compared with those obtained with the FTA-ABS test.
MATERIALS AND METHODS
FTA-ABS test reagents. Treponema pallidum antigen, sorbent, control sera, and fluorescein-labeled anti-human globulin were reference reagents for the FTA-ABS test (5) and were obtained through the Biological Products Division, Centers for Disease Control. The reference FTA-ABS test conjugate is predominantly anti-IgG with anti-light chain activity (2) .
FTA-ABS DS reagents. T. pallidum antigen and sorbent reagents were reference reagents for the FTA-ABS test above. Serum for the reactive control was obtained from a patient with clinically documented secondary syphilis. Serum for the nonspecific control was obtained from a presumed normal individual. The sera were filter sterilized with Seitz EK filters, 0.01-,um pore size. The sera were added to vials in 1.0-ml volumes and lyophilized under vacuum. Samples of each serum were rehydrated in 1.0-ml volumes of sterile distilled water, and the rehydrated samples were compared to nonlyophilized samples on the day rehydrated and after storage at 2 to 8°C and at -20°C. For testing, the reactive serum was diluted 1:5 in phosphate-buffered saline (PBS) and 1:5 in sorbent for the 4+ staining. Serial PBS serum dilutions were made to establish a 1+ minimally reactive control dilution. The nonspecific control serum was diluted 1:5 in PBS and 1:5 in sorbent before testing (7) .
Rhodamine-labeled anti-human IgG, which was prepared for the initial report (1), was goat antiserum to the Fc fragment of pooled normal human serum IgG. The IgG fraction of goat serum was separated by diethylaminoethyl-Sephadex chromatography with 0.1 M NaCl containing 0.05 M boric acid buffer. The pH was adjusted to 8.0 with NaOH. The globulin, containing 5 mg of IgG per ml, was labeled with tetramethyl rhodamine isothiocyanate to obtain a ratio of absorbance at 554 nm to that at 280 nm of 0.40 (5) . The Initially, FTA-ABS DS reagents were evaluated by using an Ortholux II microscope equipped for incident illumination with a HBO-50 lamp. The filter cube for reading rhodamine fluorescence was the Leitz N filter cube. With this cube, the filters for rhodamine excitation included the red-suppressing BG-38, the BG-36 band absorption glass filter to absorb the strong mercury line at 578 nm, the KP560 exciter filter, the K530 edge filter, the TK580 dichroic beam splitter, and the K590 barrier filter (1). A 6.3x ocular and a 10Ox/1.3 oil objective were used for FTA-ABS DS reading.
For this evaluation, two SM Lux microscopes equipped for incident illumination were kindly loaned to the Centers for Disease Control by E. Leitz RESULTS The Ortholux II microscope equipped with a N filter cube for reading rhodamine fluorescence was used in establishing acceptability of the proposed FTA-ABS DS reference reagents. We found that we did not obtain the same degree of reactivity and nonreactivity when reading FTA-ABS DS slides with the SM Lux microscopes equipped with the N2 or the M2 filter cubes. Slides treated with reactive serum were more brilliant and background staining was enhanced when viewed with the N2 or M2 filters than when read with the N filter cube. Additionally, the slide treated with the 1+ serum dilution resembled a 3+ staining intensity rather than the expected 1+ intensity. Slides treated with PBS only, sorbent only, or absorbed serum from nonsyphilitic individuals had less staining than the 1+ control (indicating borderline or nonreactive results), but demonstrated low-grade staining sufficient to make slide reading difficult. Adding a second BG-36 filter in the lamp housing reduced background and treponemal staining to a level that made accurate reading possible, yet some low-grade fluorescence was still visible. FTA-ABS DS test results read with the M filter cube were comparable to test results read with the N filter cube. The M filter cube was selected for the evaluation reported in this manuscript.
The rehydrated and nonlyophilized samples of the reactive control demonstrated 4+ staining intensity when the serum was diluted 1:5 in PBS in 1:5 in sorbent. The 1+ minimally reactive control dilution of 1:1,900 was confirmed on the lyophilized and rehydrated serum samples. Rehydrated and nonlyophilized samples of the nonspecific control serum diluted 1:5 in PBS demonstrated 3+ staining intensity. When the nonspecific control serum was diluted 1:5 in sorbent, no fluorescence was observed. Samples of both reactive and nonspecific sera, frozen at -20°C, were comparable in reactivity to nonlyophilized and freshly rehydrated serum.
Titers of the rhodamine-labeled anti-human IgG after rehydration were determined by diluting serially in PBS containing 2% Tween 80 (5 The results of the larger evaluation are shown in Table 3 . When testing sera from nonsyphilitics in the FTA-ABS DS test we found fewer borderline reactions than with the FTA-ABS test and no reactives. In comparing the two tests, results were essentially the same when we tested sera from syphilitic individuals, unless the sera were from patients with primary syphilis.
DISCUSSION
Microscopes equipped with incident illumination are a new development in microscopic technology. Currently, these microscopes are used in many direct immunofluorescence applications; however, with an indirect test it is difficult to take full advantage of the equipment when it is necessary to demonstrate the presence of antigen on nonreactive slides (7). When reading an FTA-ABS test slide, workers have difficulty switching from incident illumination to transmitted illumination because the numerical aperture of the recommended objective (1.3) is greater than that used with a dark-field condenser (1.15) (4). The FTA-ABS DS procedure eliminates this problem by providing a counterstain that reacts immunologically with all treponemes on the slide. Reading FTA-ABS slides totally above the stage with only incident illumination reduces reading time to half that normally used. In addition, the FTA-ABS DS test has an advantage over the FTA-ABS test read with transmitted light, since the use of a microscope with incident illumination eliminates any incorrect FTA results that could occur with incorrect positioning of the dark-field condenser.
The FTA-ABS DS procedure has been compared with the FTA-ABS test in this and several earlier studies (1, 6, 6a) . In these evaluations, the FTA-ABS DS test has been slightly less sensitive than the FTA-ABS test when used to test sera from patients with primary syphilis and slightly more specific when testing sera from nonsyphilitics. These differences may be due to differences in conjugate specificity, which has been referred to earlier (6), or due to the competence level of reading immunofluorescence slides. Adjusting to reading rhodamine versus fluorescein fluorescence does not appear to be difficult, but this adjustment must be considered as a possibility for the test differences.
Reagents Table 4 . Retest all specimens with intensity of fluorescence of 1+ or borderline. When a specimen initially read as 1+ is retested and is subsequently read as 1+ or greater, the test is reported as "reactive." When a specimen initially read as 1+ is retested and is subsequently read as 1+ or-, it is reported as "borderline." Borderline readings that repeat as borderline are reported "nonreactive." All other results on retest are reported "nonreactive."
